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Subjeéet: - _ Groundwater Monltorlng Program Lessons Learned 2006
' - Boking Realty Corporation, Former C-6 Facility, L.os Angeles Cahfornra

 Tait Environmental Managemeit, In¢. (TAIT) has prepared this memoranduni to identify and discuss the- -
......2006.Lessons Learned during the Groundwater Monitoring Program ‘at the Boeing Realty Corporation
S (BRC) Former C- 6 Facility in Los Angeles Cahforma (the Slte) (Flgure 1) :

2 . BACKGROUND

- The Site is located at the northeast corner of -Normandie ‘Avenue and -Knox Street in’ Los Angeles; L
~California. . Two groundwater plumes have been identified at the Former C-6 Facility (former Building: 2. -
- and 1/36)-(Figure 1). The Building 2 primary volatile organic compounds (VOCs) include trichloroethene:
.. (TCE), 1;1-dichlroethene (1,1-DCE), and chloroform. The Building 1/36 primary VOCs.include TCE;
.- 1,1-DCE, tiiethyl ethyl ketone (MEK or 2-butanone), toliene, and 1,1, 1-trichloroethane (1,1,1-TCA). A
*network of injection wells have been installed to treat TCE concentrations in excess of -3 milligrams per:.
liter {ing/L) in groundwater beneath the source aréas and General and Individual Waste Discharge
- Requirements. (General and Individual WDR) exist-at the Site. . Thé Groundwater Monitoring Prograrn '
~ includes WDR and Quarterly Groundwater sampling for select wells at the Sitei . : '

) Th_‘lS techmoal memorandusi wis prepared to prov1de iniformation speolﬁc to the Groundwater Monltorlng.'
. Program-and provide a basis for continuing to 1mplernent solutions to improve the overall success.of the
Z:Forrner C-6 Facrhty Groundwater Momtorrng Program

AR %r}gmeer ng ﬁoéut ions o Enbhance ngez‘:t Va%ue AR ) -
7o Ne %@ Par E{ee?wr Drive s Santa Ana, California 82705 « 714560, 8200 5 774.860.8288 Fak -
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e Ident1fy the project pract1ces that are beneficial, as well as those areas that need 1mprovement

' e .Incorporate input from the: prOJect team to 1mprove prOJect plannmg, execution and management._ '
process for the Groundwater Monitoring Program. - . e, '

. “'Develop spec1ﬁc recommendatlons for overall 1mpr0Vement of the groundwater ‘monitoring
_'program : : :

' LESSONS LEARNED FINDINGS FOR THE GROUNDWATER MONITORING PROGRAM

. Input -from the Former C-6 Facility. groundwater monitoring team members, including the Project Data: -~
- Manager (CH2M Hill) and the.analytical laboratory (Test America or TMA) was obtained for:all facets of
~the project. incliding: sampling/technical strategy, project management, ficld lmplementatlon, sample
- ‘management, laboratory-analysis, and data uploading and management ‘The ﬁndmgs for both plus and. -
o delta factors are: d1scussed below R o TR LSO ST

Pl FactOrs

. “Plus” factors were identified. as items that were posmve for “the program in terms of cost or schedule
"efﬁc1ency Plus factors identified by team members are described below. While they were not formally

. scored or ranked, the team ‘members cons1dered the following Plus factors ‘to be Very important to the
' prOJect ssuccess: : :

e Internal groundwater sampling plans are prepared for each momtormg évent: The samp]mg plans_ .

. ~list the wells'to be gauged and:sampled and provide a summary of sampling methods, sarmpling -

- order; field parameter monitoring requ1rements analytical requirements, and - ‘quality assurance ARSEEREE
-'.'_-sampllng reunrements : S o

e '.Eqmpment calibration records were- developed and’ 1mplemented before anid durmg each_ N
- groundwater sampling event at the Former C-6 Facility to document any problems that needed to
be a‘ddressed between samp]jng events: .. _ TR

e 'Eqmpment ma1ntenance records were 1mplemented o reduce downtlme during groundwater
~sampling: . ' :

- ;"."Groundwater samplmg fime at each well locanon was reduced by apprommately 20% after -
- dedicated tubing was Jmplemented at gach- samplmg well i m the- program. - :

e The Jmplementatlon of low flow purgmg techmques decreased the amount of water accumulated )
- for d1sposal and thus created a savmgs for the-overall prOJect budget """ ' AR

e Pre-field checklist and Laboratory Task Order- (LTO) address any potennal changes pr1or fosite
" mobilization saving time and cost to the project. .. - 3
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............... ~ . e Ealy pre—field réconnaissance of the site conditions helped 1dent1fy changes and or impacts that. g

S - “directly affect the implementation and completion of one or more of the sampling events: A
- prime example has beéen: the Building 2 .area Where over the last year construction has impacted T
. access 1o Well lOC&thl’lS o o . - : Sl : . L TERRETERERaE, A

-~ “Delta” factors Where 1dent1f1ed by the team. members as needmg 1mprovement or potential ehmmatlon -
Delta factors and associated suggested solutions are identified and briefly described below. While they =~ L
wereniot forrhally scored or ranked, the team members considéered the folloW1ng Delta factors to be most
- 'srgmfrcant contributors to the program smeffic1enc1es AREREEN e e '

e At wells scheduled for quarterly samphng only 1nsuff1c1ent purge volumes (less than 3 Wetted' .

. casing volumes) were removed prior to sample collection: The sampling protocol in the: 2007 .

~-Annual Groundwater Monitoring Workplan: (Annual Workplan) calls for purgmg of 3t Wetted" '
'casmg volumes prror to sample collectlon o R TRTPP TR PO -

'_'._Suggested Solution: The field staff will have to” pay closer attention to groundWater sampllng-
. protocols: and use the entire wetted casing and screen Volume m purge water calculations. :

e Groundwater samples were collected prior” fo- stabilization. of field parameters (conducnvrty,. Sl
-~ dissolved oxygen (DO), turbidity, and or pIl). The individual plans:and the Annual Workplan call - -
for stabilization ‘of field parameters such -that the last three read1ngs are W1th1n +/ 3% for ..
_conductivity, +/—10% for DO and. turb1d1ty and +/- 0. 1 for pH : - '

_ 'Suggested Solutlon If parameters do not stablhze purgmg should contmue for up to 5 Wetted j |
- casmg volumes per the Annual Workplan e e

Suggested Solution: The field staff will. have 1o pay closer attention to-the samphng plan i .
" selecting the purging and sampling method for each well. In addition, it is recomménded adding a =~
: colunm‘]space on the gauging sheet as to which wellsneed to be sampled using low flow methods.

“Suggested Solutlon Since low- ﬂow ‘purging can achieve flowrates from 10 milliliters (mly/ . _
_minute to 500 ml/minute, sampling teamn will have to pay close -attention to wells: that have a-
o slow recharge rate-and document thesé Wells and their recharge rates for future events. -
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e Groundwater samplrng data sheets indicafed low-flow sampling’ ﬂow rates of 0.3 to 0. 5 gallons"
~per minute: (gpmy), compared. to the required flow raté of less than 0.5 liters per minute (Ipm).

- ‘While :some of these values were incorrect; other Values appeared ‘to- have- just.incorrect: units -

- (gpm instead of lpm) 1nd1cat1ng recordmg eITorS.. . i e T o

Suggested Solutlon ‘The . field samphng team wrll have: to ‘pay. closer attention' to- recordrng-' :
purging flow rates: on' the grouridwater sampling data sheets: In addition, it is recommended to
*have separate field sampling data sheet template for the low flow wells containing the appropr1ate

e 'iunrts for ﬂow rates (1 e. lrters per minute)- and other pertinent 1nformatron o -

s Additional analyses beyond what ig specrfied in the samplrng plans. has ‘been performed on field
- duplicate: samples and field blanks have been collected when not requlred by the: samplmg plans

: .Suggested Solutlon The ﬁeld sampling tean will have to pay closer attentlon o the analytrcal- --------------
'.'_'schedule provided in the individual sampling. plan e -

e Anomalous and inconsistent DO and ORP measurements have been noted in several wells and
. has been a continuing issuein several of the sampling events. For example in June 2007 at TMW= ...
07, the DO was measuied -as 11.37 ig/L, which is too high' for natural site conditions. At - . '

- AWO0073C, the DO was measured at 0.00°mg/L- and the corresponding ORP value was +275mV, -
which .is far too high an ORP wvalue for water with no- dissolved oxygen. The anomalous -

| measurements. may be due (o air 1ntroduced into the flow through ‘cell and/or instrument =

g calrbratron eITors. : : '

_'Suggested Solutlons Whrle ﬁeld fneasurement of these two parameters is known fo be d1fﬁcult
~ - certain steps.can be taken to minimize the possrbrlrty of these errors (Note some of the steps have - _
: __a]ready been 1mplemented) el : S S

0 _'.To conﬁrm that the DO probe is functromng properly, a? p01nt DO calibration, using a
N R L - zero DO solution and a ‘max DO solufion (8:53 mg/L.), have been ‘implemented for: the’
AT - " instrament on a.daily basis and wﬂl be performed daily during each samphng event

o To conﬁrm that the ORP probe is working properly, a calrbratron check Wlth an 89 mV' o
standard solution has: also been iniplemented and will be performed daily during each -
. sampling event. Calibration with an additional standard solition- (such-as the ZoBell's .
. solution which is the standard -solution for testing redox 1nstruments) should also be
) ..'.performed 8 . S B - RERRE S . ’

of. When suspect DO/ORP readmgs are noted at any time during. the samphng event;
- “calibration of - the ‘DO probes and ORP ‘probes. will ‘be: checked a8 described above;
- especially checking the low end of the' DO scale with Zero DO solution. - -

-.__(FDRs) [ RIS _ : _ R
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S o If anomalous and/or inconsistent readings - still- exist after two - events, then CDM." __________________
R - recommends switching to YSI meters. Based__on CDM’s experience, the_YSI 3500 and o
6000 series water quality meter have provided better DO aind ORP data than the Horiba- . -
- U22 and U10-meters, even when the YSI- meters were only. calibrated-on a one pomt high .
Cend cahbrauon Wlth air. . o e o : o

e "_PID read1ngs not’ measured dur1ng groundwater samphng event as. requlred per the Annual' o
o _Workplan B _ e _

NI _'_'Suggested Soltition: Bisure that a PID is madé ava1lable for the: samphng techinician for the S
--------- 0 entire duration of each sampling ‘event. In addition, it is recommended adding a“colunmn/space on
""""" " the field forms for the PID readings. All field forms. shall be checked the next day to verlfy- .

o _'-'(among other thlngs) that PID readmgs have been measured. R B

e - On occasions, , water levels ‘in offsite wells XMW- 09 .and XMW- l9 “were not. able to be gauged U '
' '.durmg the same t1me as the other wells, due to-access issues. ' : - '

...... R o : ; | _'Suggested SOlutibn:.: Advance coordination. and communication should be made with Earth Tech,
B ' - - so that the key to these well locks are obtained well in advance to the water level gauging évent:

" Issues like this need to be identified in the pre -field checkhst Wl]_lch must be subnutted at least . L
two weeks'i in advance of the samphng event : R RARIEIIIer '

e _"The cond1t1on of each Well has been noted on the: gauging form in the past to document the -
- condition of a monitoring well. However, theére is not a process in place to check if any issues.
. with the wells have been resolved. S RO e N

Suggested Solutlon In the future pI‘lOI‘ to each mon1tor1ng event, the gauging form from the -

prior monitoring event should be reviewed and any issue with a well should be completed ‘during: .
~that event - and the -activities. documented. Wells reunnng additional vvork should also be -

identified in the pre-field checklist: ' : - :

_ _”Suggested Solution: Dedicated: sampl1ng ‘pumps for-this prOJect are currently being evaluated 50
. that rental - of the equlpment can be elnmnated Such pumps it used shall ot be: used on other
T sites. : _ o

Suggested Solution: Tub1ng is now being secured to the Well cap on all the wells to prevent .: o
' tub1ng from falling or béing pushed down the well and causmg an. obstructlon o

. ‘Suggested Solutlon Instruments are 1nspected and tested prior to each samphng event (o enistire _' R
~'minimal downtime during an event: There should-also'be a plan to review data in-the field-so that.
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“if inconsistent readings from a-certain instrument are being recorded,- it can be recfified prior to
the end ofthe-.'sarnpling event... . S SR S B A o

- '_.0' Changes to sarnphng plans were not dlstrlbuted to the f1eld crew, causmg add1t10nal 1naceurate :
coor 1ncornplete analyses ----- .

Suggested Solutlon Commumcate Wlth pI'OJECt (A Of CorTect sarnphng plan revisions that are .
~"to.be implemented in the field. In addition and more importantly, the final sampling plan-should
* be distributed at Teast two weeks prior to the start-of field work. A meeting/conference call with = -
thé field personnel and the appropriate laboratory. persofinel shiall also be conducted at-least ong - - L
week before.-start of field Work to discuss the samphng plan. - '

'-sarnphng _event causes delays__as dlfferent labs: may have different bottle. requlrernents and -
' 'protocols..Arnple amount of time is needed to process the new:information by the proje‘ct feam: - -

e Lab generated sample log isonot bemg referenced with What is sent to Boeing Electronic. Data- o
" Management System (BEDMS). There have been frequent occasions where the laboratory has ~
.had to make revisions to reports and Electronic Data Deliverables:(EDD), even after the sample .
logs have been uploaded to the BEDMS in a timely manner. The point of these sample logs is‘to-
. verify that all well ID's are logged in accurately. as are date and time of sample collection. It is a
~burden on the laboratory to have these items-discovered after the report-and EDD has been issued
- .to the BEDMS. The sample logs are typically generated between 24-36 hours after the samples -
have been received by the: lab, and the:reports are usually due 2 weeks after sample collection:. -
- This should be more than ample time to: discover a dlscrepancy, and there shiould be no need to
. revisea report beeause ofa sample ID issue - ' . '
_'--;Sugg‘ested :Solul:io'n:_ All chain-of-custodies (COCs) shall be checked to enstre accuracy of -
~sample names, selected -analytical methods, etc and any corrections submitted within 24 hours of .~
" submiital to the-_laboratory. : '

. 'More cornplete 1nf0rrnat10n must be glVen on the LTO Even Wlth an I.TO, questions. need to be '
e 'asked asto what-exactly the consultant needs for samphng B EHEE L

. Suggested Solutlon Comnuhicate with the laboratory pr10r to completlng the LTO, at least two o
. weeks prior to-the sampling event: - o N

e Pre: selectlng samplés for- Vahdanon before sample comes.in to the: laboratory While this may not
- be a lesson learned, it may need to be filed as lessons to be learned. The way the laboratory’s data -
* package :system works, the data package test codes must be logged in while the samples are
received. If validation is requested.after the samples have been received, it is much harder forthe. .
_laboratory to pull the necessary data files after the fact. Pre-selecting samples needed for
*validation will result in a much more. tlmely dehvery of the-data packages to the data validation
consultant. ..o : SN - L
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' s Dita missing from the-Boein'g'.Por't'al. . o R e RRNE _'

. .'Suggested Solutions’ M1ss1ng data is addressed on a Weekly bas1s after repl1cat1on takes ‘placeon
the Boeing Portal each: Tuesday n1ght “This should be documented ‘in some - fashion to” verify’
- -. Completlon . S g SERRRRRARITEE . . S

. '.26 of 29 EDDs were prowded late to” the BEDMS (an average of nearly two weeks late) 15 of 29
. EDDs provided were returned due to errors. After being returned to the laboratory, it took the -
- laboratory an average of two weeks to submif a correct EDD. Reasons for resubmittal included:
_ R .~ EDDs not being submitted in the :coriect project format; EDDs missing ‘analyses or analytes,
e - including additional analysis runs that should not have been included. in the EDD; and. sample L
' - " naming changes. : : SRR :

- Suggested S'olu'tions-:

_____ - o The Project: Data Manager has instituted -a. more r1gorous pursu1t of outstand1ng data.
e | Rt . Bach Friday; the Project Data Manager emails to- the laboratory and the consultant a list
L - o of outstanding EDDs (both those never submitted and those that have been submitted and .
S : - S - .rejected). Being proactlve regarding the rece1pt of EDDs has reduced the deliverable :
T S time ,

of the deliverables. When a consultant is involved in quahty and timeliness issues; -
'_ laboratories have h1stor1cally been more: d1]1gent

7 'the laboratory data- has ‘been delivered to BEDMS (the: laboratory correctly used the:
~samiple names provided on the COC, but the consultant later decided to change those’
- sample names), béing the. cause for late EDD dehvery should be greatly tediced through -

" implementation of the followmg steps: e -::: RN :

co -Sarnple names should be planned in: advance to reduce the amount of rnanual- o
work required -of the sampling team in the field; thus reducing transcription -
~errors. In ‘most -cases the sample: names can. be- generated prior to samiplers:
entering the field and:samplelabels; including the requested analyses, and COCs.
~can ‘also be created prior. to leaving for the: field. In instances where the exact .
- date of sample is not known in advance, a blank can be left on sample labels and. -
. entered by the sampling team when the sample is collected. That. sample: can -~
" then be added to the corréect pre-prepared COC. In the worst case scenario, if the -
uncertainty of sample dates is such that no: COCs can be prepared in advance, the' - -
sample teamn still has sample labels with the pre-approved sample namies, minus -
- the -date  portion, and the requested. analyses to use as -a- reféerence when'
.__;'completlng the COC CRERIE T ERITTEA PRSP PRRREY SRR o '

o The consultant should review all COCs’ W1th1n 24 hours of submitial to the lab to:

.7 ensure accuracy of: sarnple names, selected analytical methods turn-around times:
(TATs),ete. ' ' '
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R - : e The consultant Inust subrmt the sample log within the pI‘O_]eC[ reqmred TAT (3 ''''''''''''''''''''''''''''''' o
Lo days-according to the Data Management Plan), to the Project Data Manager. - If
- this ‘occurs, the Project Data Manager will check: the receipt from the laboratory
" against the sample log-and will beable to-catch any naming issues pl‘lOI‘ to the lab
o -'generatlng any further deliverables. S : '

e Only one sarnple log was recéived within the prOJect—reqmred 3- day TAT (The TAT is calculated ....... .
- based-on the date-of the receipt of a correct sample log). The average submittal was over two. - -
weeks late. In-addition, issues were noted with sample logs which:consisted of: sample names not
matching the chain-of-custody forms; method names ‘ot matching the EDD; and valid value™
- lookups not be1ng followed.. - : : : RIS

X B ':Suggested Solutlons ..........

o - The sample logs should bé added fo the list of tasks accomphshed prior to enterrng the
' field: Only minor additions/modifications. would need to be made after sampling to
- complete the sampling log.  This would make it much easier to submit fimely and R
_ ~accurate ‘sample- logs. If sample logs are submitted in a timely' fashion, sample’ name. -
RN L issués can be caught prlor to: the changes Jmpactlng lab data dehverables S L

& If the consultant W1shes 0. lise Tookups niot currently in the valid value hst the Pl‘OJeCt _
- Data. Manager must be contacted..- Where possible, lookup issues should be resolved prior

. to entering the field and always prior fo-submittal of a. file confaining a lookup not - -
~included 'in the valid value list. '

e EDD from one of the subcontract laboratorles was fot subrmtted if the approprlate forrnat for the- o
.- portal resulting in-delayed submittals and resubmittals. e :

—:Suggested Solutlon Prrme laboratory should communicate Well in advance with the subcontract. .
- laboratory of the portal requirements. The-consultant (s) should also-confirm with the prime and .
-+ the subcontract laboratory that the’ portal requn‘ements have been communicated and understood o

e by the parties 1nvolved REREEERRERIES : e : '

-'DISCUSSION """ L S

- The ‘most 11'nportant lesson learned was communication is key to 11'nplernentat1on of - the groundwater -

_ sampling program at the Site. Allowing enough time for the team to process any new information prior to- -
- mobilizing in the field is the next most important lesson leamed. -Each of the “Delfa” faciors mentioned - -
~above will be reviewed at. a project.team: meeting: (date to be determined) so that items that need

' improvement can b’e discussed in a positive:and constructive-:atrnosphere. :

The Léssons Learned process is an’ 1rnportant part of the Groundwater Momtorlng Samphng Program and
- benefits the overall envifonmental program componeént of the remediation. efforts at thie Site, and it should
o therefore be I‘eVlSl[ed on-a regular basls e T . TR - A
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